Topical application of compound Ibuprofen suppresses pain by inhibiting sensory neuron hyperexcitability and neuroinflammation in a rat model of intervertebral foramen inflammation.
There is lack of evidence that topical application of an anti-inflammatory reagent could reduce pain due to intervertebral foramen (IVF) inflammation (IVFI). We investigated analgesic effects and underlying mechanisms of topical application of a compound ibuprofen cream (CIC) onto the surface of back skin covering the inflamed L(5) IVF in a rat model. Repetitive CIC treatment (~.54 g each treatment daily for 5 consecutive days) significantly reduces severity and duration of IVFI-induced thermal hyperalgesia and mechanical allodynia by 80 to 100% and 50 to 66%, respectively. Electrophysiological studies and Western blot analysis demonstrated that CIC treatment significantly inhibited hyperexcitability of the inflamed dorsal root ganglion (DRG) neurons and upregulation of Nav1.7 and Nav1.8 protein, respectively. Pathological manifestations of the inflamed DRG were also markedly improved following CIC treatment. Further, in the inflamed DRGs, phosphorylation and expression of transcription factor NF-κB and pro-inflammatory enzyme cyclooxygenase-2 (COX-2) were significantly increased, while a cytokine IL-1β level was increased. IVFI-induced upregulation of these molecules was significantly inhibited by CIC treatment. This study provides evidence that an anti-inflammatory reagent can be used topically to suppress pain due to IVFI and/or DRG inflammation through inhibition of sensory neuron hyperexcitability and the immune and inflammatory responses. This study suggests a convenient and safe clinical intervention for treating pain due to intervertebral foramen inflammation and similar syndromes.